
 

 
 

 

 

 
 
 
 
 
 
 

APPENDIX B 
 

CAUSE AND EFFECT RELATIONSHIP FLOW CHARTS 
 
 



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Relocation and conversion 
of moist habitats 

Habitat  
Loss Foraging in suboptimal 

habitats 

Elimination or decreased
frequency of overwash Habitat  

Quality Lower fitness for migration

Converting intertidal habitat or 
upland to subtidal habitat 

Loss of wintering grounds

Possible 
lower 

population
numbers

Human and 
Pet Disturbance Lower foraging 

times 

Increased energy expenditure 
to being alert Depression of  

Prey Populations Lower nesting rates 

Lower mating 
rates 

Declines in 
population  
numbers 

Foraging in suboptimal habitats

Lower fitness for migration

Lower over wintering survival rates

Lower territorial establishments

Mortality

*This chart hypothesizes effects.  
These effects are not definite 

Lower fledging rates

Equipment and 
Vehicle Disturbance 

Predation 

 

 

GENERIC ECOLOGICAL CAUSE AND EFECT FOR SHOREBIRDS AND WATERBIRDS 



 
 
 
  
 
  
 

Gain of Intertidal 
Habitat 

Gain of Beach Habitat 

Heavy equipment 
on Beach 

Possible Loss of Prey 
by Burial 

More food  
availability 

Increased habitat for 
wintering Piping Plovers

and other migrating, 
wintering, nesting birds 

Human and Pet Disturbance
Mortality by 

direct crushing 
of eggs and young 

Disturbance to 
Roosting/Foraging 

Birds 

Possible lower migration
survival rate 

Possible lower fledge
or nesting rate 

Change or 
decrease  
overwash 

During project, birds 
may temporarily move
to suboptimal habitat 

Lower fitness for 
migration 

Lower overwintering
success 

Less time foraging/resting,
more time being alert 

Possible  
Increase in 
bird numbers

Possible  
decrease in  
bird numbers

*This chart hypothesizes effects.  The effects 
are possible outcomes, not definite 

 

More beach habitat for
recreational use 

Less likely to occur

Loss of  
intertidal 
Habitat 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CAUSE AND EFFECT OF BOGUE INLET PROJECT ON SHOREBIRDS AND WATERBIRDS 



 
 
 

 

 

 

  

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Repetitive Disturbance
(lower water quality, 
lower habitat quality) 

Lower 
recruitment 

rates 

Mortality

Increased 
population
numbers 

Residing in 
suboptimal 

habitat 

Areas with less 
Food availability 

Mortality 

Cracking of shell 
from fishing 

methods 

Overfishing

Channel maintenance

Increased pollution

Lowered water 
quality 

More optimal habitat

Destruction of seagrass  
habitat 

Destruction of hard 
structure 

required for attachment 

Possible 
lower 

population
numbers 

Pollution 
(Stormwater 

Runnoff) 

Predation, 
Parasites, and Red 

Tide 

Depression of 
Food Availability 

Equipment and 
Vehicle 

Disturbance 

Human 
Disturbance 

Lower 
Habitat 
Quality 

Habitat 
Gain 

Habitat 
Loss 

*This chart hypothesizes effects.   
These effects are not definite 

 
GENERIC ECOLOGICAL CAUSE AND EFFECT FOR SHELLFISH 



 

 
Possible  
increase in
 numbers 

Gain of Subtidal Habitat 

Loss of Subtidal 
Habitat 

Possible  
decrease in 
numbers 

 

Decrease 
Habitat 
Quality 

Heavy Equipment in 
Water 

*This chart hypothesizes effects.  The effects 
are possible outcomes, not definite 

 

Loss of hard structure 
required for attachment 

Loss of seagrass  
habitat 

More habitat available for formation
of shellfish reefs and banks 

Decrease in water quality

Burial by sediments

Channel maintenance

Increased impact
due to increased 

fishing 

Mortality

Cracking and puncturing 
of shells 

Lowered recruitment 
to area

Repetitive stress
to shellfish 

Voluntary movement  
out of area or burrowing 

by scallops and clams

Substrate for future 
shellfish attachment

  Less likely to occur 

CAUSE AND EFFECT OF BOGUE INLET PROJECT ON SHELLFISH 



  

 
 

 

 

 

 

 

 

*This chart identifies possible effects.  
  These effects are not definite. 

Direct mortality of 
organisms 

Increase in available 
food source for 

predator fish and  
bird species 

Partial burial of 
organisms

Changes in diversity, abundance and
structure of benthic community 

assemblage

Decreased mobility of 
organisms 
in substrate

Equipment 
Disturbance 

Increased 
Predation 

Water Quality 

GENERIC CAUSE AND EFFECT ON THE BENTHIC COMMUNITY 



Loss of Intertidal and 
Subtidal Habitat 

Gain of Intertidal and  
Subtidal Habitats 

Decrease in water Quality 

Partial burial of organisms

Decreased mobility of organisms 
in substrate 

Equipment disturbance 
Direct mortality of 

organisms 

Changes in diversity, abundance and 
structure of benthic community 

assemblage 

Decrease in available food source for 
predator fish and bird species 

Increased usage of habitat by 
predator fish and bird species

Less likely to occur

*This chart identifies possible effects.
These effects are not definite. 

 

CAUSE AND EFFECT OF BOGUE INLET ON THE BENTHIC COMMUNITY 



 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

Loss of SAV habitat 

Stress to manatees 

 Construction 
Activities Noise

Reduced 
numbers
of marine 
mammals

Heavy 
Equipment 
In Water 

Lower water 
quality Stress to other marine 

mammals in water 
 

Mortality from Dredges

 

*This chart hypothesized effects.  The effects 
are possible outcomes, not definite. 

Less likely to occur 

GENERIC ECOLOGICAL CAUSE AND EFFECT FOR MARINE MAMMALS 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Addition of 
compatible, good 

quality sand 

Increase number 
of successful 

nestings 
Nourishment 

of Beach 

Gain of beach 
habitat  

Increase 
population 

numbers of sea 
turtles 

Addition of non-native 
sand of varying color, 
size, etc. 

 

 

 

Decrease 
population 

numbers of sea 
turtles 

Abnormal sex 
ratios 

Decrease number 
of successful 

nestings 

Lower number 
of sea turtles in 

area 

Increase heat 
capacity 

Increase water 
content in sand 

Impacts to 
seagrass 

Direct mortality to 
sea turtles 

Dredging  
Equipment 
Disturbance 

*This chart identifies possible effects.   
These effects are not definite 

GENERIC ECOLOGICAL CAUSE AND EFFECT FOR SEA TURTLES 

Increase 
hatchling 

rate 



 

 

Direct Nourishment 
of Western Emerald 

Isle 

Increased habitat for 
nesting turtles 

Addition of compatible, 
well-sorted sand to beach 

Increase in number of 
hatchlings 

Increase population 
numbers of sea turtles

Dredging Equipment 
Disturbance 

Direct mortality of 
sea turtles  

Indirect Accretion on 
Bear Island and 

Emerald Isle 

*This chart identifies possible effects.   
These effects are not definite 

 
Less likely to occur

CAUSE AND EFFECT OF BOGUE INLET PROJECT ON SEA TURTLES 



Direct mortality 
of plants

Human Disturbance  
(ie., offroad vehicles, 

foot traffic) 

 

Beach Nourishment 
Activities 

Hurricanes 

Gain of 
habitat

Dispersal of 
seeds

Temporary impact 
from  

tilling activities

Increase population of 
plants

Decrease in population 
of threatened species 

*This chart identifies possible effects.   
  These effects are not definite. 

Generic Cause and Effect on Seabeach Amaranth



 

 

 

 

 

 

 

 

 

 Fragmentation of habitat
Boating Activities 

(ie., prop scars, 
sedimentation)

Direct mortality 

 Tidal flushing Increased plant 
growth 

Dredging Activities 

Sedimentation

Indirect loss of 
habitat 

Shading Effects 
(ie., docks and piers) 

*This chart identifies possible effects.   
These effects are not definite. 

GENERIC CAUSE AND EFFECT FOR SUBMERGED AQUATIC VEGETATION 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Excessive 
nutrient and 

pollution input 
Habitat Quality 

Excessive growth of 
invasive plants 

Change in salinity

Equipment 
Disturbance 

Change in tidal 
flow 

Dominance of a few 
species of marsh plants Loss of Salt 

Marsh Habitat 

Direct mortality

Increased 
 turbidity

Direct stress 
to salt marsh 

Human 
Disturbance 

Direct destruction 
from pressure of 
increasing human 

population *This chart identifies possible effects. 
These effects are not definite 

GENERIC ECOLOGICAL CAUSE AND EFFECT FOR SALT MARSH ECOSYSTEM 



 
 
 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 
*This chart hypothesizes 

effects.  These effects are not 
definite 

Less SAV
habitat 

Harm to 
human 

population 
due 

to bacteria in
shellfish 

Lower 
shellfish
number

Fish 
kills

Stress to
shellfish

Bury SAV 

Bury shellfish 

Concentration of 
harmful 

Bacteria and virus in 
shellfish 

Stress to shellfish 

Stress to 
finfish 

Effect survival 
of shellfish 

Effect survival 
of 

SAV 

Increase 
turbidity 

Pollution

Nutrient 
loading 

Effect 
dissolved 

oxygen levels 

Effect 
Temperature 

Affect salinity

Construction 
Activities 

 GENERIC ECOLOGICAL CAUSE AND EFFECT ON WATER QUALITY  



 

Stress to  Effect dissolved 
oxygen levels finfish 

Stress to shellfish 

 

Construction  Increase  
Bury Activities Turbidity 

shellfish 

Loss of SAV habitat 

Bury SAV 

*This chart hypothesized effects.  The effects are 
possible outcomes, not definite. 

Less likely to occur 

CAUSE AND EFFECT OF BOGUE INLET RELOCATION PROJECT ON WATER QUALITY 




